Chemical cross-linking studies of the light-harvesting pigment-protein complex B800-850 of Rhodopseudomonas capsulata.
The spatial relationship of the three polypeptides contained in the B800-850 light-harvesting complex of Rhodopseudomonas capsulata has been studied with chemical cross-linking of crude membrane preparations of the phototrophic negative mutant strain Y5. Samples were cross-linked with the cleavable reagent dithiobis (succinimidyl propionate) (1.1 nm chain length) and analyzed by two-dimensional sodium dodecyl sulfate polyacrylamide gel electrophoresis. Membranes labelled with 14C-amino acids were used to determine the compositional stoichiometry of cross-linked products. It was found that the two polypeptides with an apparent Mr of 8000 and 10 000, respectively, that are associated with the pigments bacteriochlorophyll a and carotenoid form homooligomers as well as heterooligomers. The data support the idea that these polypeptides are closely arranged in clusters probably containing at least four of each species. The third subunit with an Mr of 14 000, which is not associated with pigments, was found to be most susceptible to cross-linking and formed homooligomers but no heterooligomers with the other two subunits, and is thus likely to be loosely attached to these clusters. Comparative studies with the phototrophic positive wild type strain indicated that the results found with the phototrophic negative mutant strain Y5 reflect the organization of the B800-850 complex in the membrane of Rhodopseudomonas capsulata. Studies with the isolated B800-850 complex revealed that the sterical arrangement of the three constituent polypeptides in dodecyl dimethylamine-N-oxide containing solutions must be very similar to that in the membrane.